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(54) IMAGE DISPLAY 

(57) An image display device has a plurality of elec- 
trodes that control a beam between a group of linear 
cathodes (2) and a screen (8) with a phosphor layer, 
and is provided with a circuit (31) for generating a beam 
track offset signal, which generates a signal for slightly 
oscillating one of the beams horizontally, a PIN photodi- 
ode (33) for detecting the emission amount of the phos- 
phor layer for this beam, a comparator (35) for 
generating a beam irradiation position misalignment 
signal based on the detected emission amount, an inte- 
grating circuit (36) for generating a beam position con- 
trol signal in correspondence with the beam irradiation 
position misalignment signal; and a horizontal deflection 
electrode driving circuit (39) for driving a horizontal 
deflection electrode (6) in accordance with the beam 
position control signal. With this configuration, misalign- 
ments of the position of the beam spot and the phos- 
phor stripes on the screen, which are caused for various 
reasons, can be suppressed, and an image display 
device is obtained, in which a deterioration of the image 
quality, such as color misalignments, does not occur. 
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[0001] The present invention relates to an image dis- 
pteydev.ce used in color television receivers and termi- 
nal displays for computers, etc. 

BACKGROUND ART 

[0002] Fig. 6 is a schematic exploded perspective 
ZL^i COnven,ional ima9e display device. In this con- 
ventona .mage display device, a rear electrode 1 a 

EE J'T Cath ° deS 2 Servi "9 as a beam source, a 
beam extract.cn electrode 3. a control electrode 4 a 

e rZr'S,^ 6 5 ' 8 h ° ri20nta ' def,ection ^ectrcxie 6, 
a vert.cal deflection electrode 7, and a screen 8 are 
arranged in this order from the rear towards the anode 

KEsr ,nside a vacuum container (not — * 

[0003] The group of linear cathodes 2 serving as a 

caTh^h 06 - fe T? 9 by 6Xtendin9 3 P ,ura,ft y of linear 
cathodes honzontally. so as to generate electron beams 

T £ < S" buted ' inear,y in a hori20rrtal direcfioH 
pluraWy of these cathodes is arranged at predetermined 
intervals m a vertical direction. In this conventional 
•mage d B play device, the intervals between ft e lea 
cathodes ,n the vertical direction are 5.5 mm. vi a 
number of 19 cathodes denoted 2a to 2s. HowevTin 

from 2a to 2d are shown. The Lear 

2?2i* ° t 2S . are made by an cath- 

ode mater.al to the surface of a tungsten wire with a 
djameter of 10-30 w for example, fhese linir^th 

2 E *™ ° P r ated for 8 COnstant time in sequence 
LZH o UPPer "r 63 ' Cath0de 23 to 816 'owe7 linear 
cathode 2s. so that each cathode emits an electron 
beam every 18 horizontal scanning periods 

, addition 10 prevent *» generation of electron 

iSaTcTZicT Cath0d6S 0ther than determined 
near cathodes the rear electrode 1 also has the func- 
tion to ensure that electron beams are emitted only in 

22^*? J"" ^ The VBCUUm con,ainer f s not 
shown m F,g. 6 but depending on the circumstanced 

2cZ^ 1 ^ be teken "* formed in one 
piece with the vacuum container. 

[™° 5 ' beam extraction electrode 3 is made of a 

STarX, 1! T**" Wlth 3 P ' Ura,ity 01 throu9h 
2Sf,l . - ! 8 fUnCti0n 10 divide and se "ect a plu- 
rality of electron beams emitted from the group 2 of lin- 
ear cathodes horizontally via the through holes 10 On 

Irp T aC l° n e,6Ctr0de 3 " 406 throu 9h holes 10 
are arranged on the conductive board 1 1 with constant 
ham* pitch, in opposition to the .inear «fS25 
to 2s. n this conventional image display device the hor- 
izontal pitch of the through holes 10 is 1.28 mm and 
there are 107 through holes 10 in the horizontal 



[0006] The control electrode 4 is made of 107 lona 
vertical conductive boards 1 5. which have through holes 
™2S k posrt,oned in opposition to the through holes 
10 of the beam extraction electrode 3. However.ln order 
k"" w" 9 R9 6 *°° com P ,ica *«l. only nine con- 
ducts boards 15 are shown. Furthermore, basedon 
Je «nage signal for each section, the control electrode 
4 simultaneously modulates the throughput of the elec- 
fro" beams that are divided into 1 07 horizontal sections 

eaS oi J ht'r 0 " * divid6d into ^ Dixe,s - a "d a s 
each pocel has three pnmary colors (phosphora) of R 

(red) G (green), and B (blue), the six signals of 2 (pix- 

tS ,v?T ary C ° ,0rS) *" COnres P° nd to «* section 
are synchronized with the horizontal deflection 

Tr* are added °" e a « er «ss 

foonn, r ( r rth ' n ° ne h0ri20n,a, scan ™9 Period). 
[0008] The focusing electrode 5 is made of a conduc- 
ive board 17 that has a plurality of through holers 

^^"o'esieinthisconductiveboard 17 a* termed 

, n !. 0 f P0Sin9 thS thoU9h h0,es 14 forr "ed in the 
control electrode 4. 

S° a °nl ? 6 h ° ri20ntal def,ection e,ecfr ode 6 is made 
of a pa ,r of a comb-shaped conductive boards 18 and 

VertCa,,y a '° n9 both h ° ri2 °" a ' s?es VZ 
ttirough holes 16 formed in the focusing electrode 5 

h2^T'°!I 'l t0 simu,tane o^sly deflect the electron 
beam that is d.v,ded into 107 sections in a horizontal 

» S"; £ tha, D the ^ 9roups of the Prima Tcot 
P^ h °r sbpes R. Q. and B on the screen 8, whfoh will 
be described later, are irradiated successively in sbc 
stages and emit light. 

[001 0] The vertical deflection electrode 7 is made of a 
pair of comb-shaped conductive boards 19 and iff 

SSS? h °i 20nta,ly - in » e Space between vSfca J 
neighboring through holes 16 formed on the focusino 
electiode 5 With these two conductive boartsTaS 
1 9 the voltage for vertical deflection is applied and the 
vertical deflection electrode 7 deflects! ; the elert^ 

SETS"? Here> ^ V6rtiCal de,,ection 
.tl JL e ' eCtr0n beam wnicn is by the 19 

w^Tk 65 28 to 25 12 sta9es ea ^. or in other 
000 . horizontal scanning line segments each, and 
228 horizontal scanning lines are drawn in a vertical 
■*5 direction on the screen 8. "emcai 

d°«J,L ln K hiS co ™ enlionai 'mage display device as 
f^m !^ e ' th6 h0rizonta ' def,ecti0 " electrode 6 
shU S 08 ' d6f ^° n e,ectrode 7 a re both comb- 
shaped and spread out. Since the distance to the 

ST 8 Jf ,0n9er ^ ,hS dis1ance between "he ^ 
zontel and vert.cal deflection electrodes, the electron 

SSnTJS ' rrad !f 0nt ° 8rt>itrary P0siti0ns ° f 

^ 8m ° UntS ° f defle otion. Therefore. 

« 7^ 1 C0nf ' 9urat,on - rt is Possible to decrease the dis- 
SSS ^ h ° riZOntal and vertcal deflection 
RQ fL P 16 . 50 ' 66 " 8 is mad e of a glass pane, and the 
R.G^andBprirmryajlor phosphors v^ich emit lightdue 
to madation with the electron beam are applied in a 
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stripe-like shape separated by black guard bands (black 
matrix) onto the rear side of this glass pane, with a 
metal backing arranged on top (not shown in the draw- 
ings). In Fig. 6, the broken lines drawn on the screen 8 
show the vertical sections, displayed in correspondence 
to the plurality of linear cathodes 2a to 2s. Further, the 
alternate-long-and-two-short dash lines indicate the 
horizontal sections displayed in correspondence to the 
plurality of conductive boards 15, which make up the 
control electrode 4. 

[0013] In one section, partitioned by both (the broken 
lines and the alternate long and two short dash lines), 
as shown enlarged in Fig. 7, two groups of primary color 
phosphor stripes 20 R, 20 G and 20 B of R, G and B are 
applied vertically in stripe-like shapes, separated by 
black guard bands 22 in the horizontal direction. The 
horizontal lines are formed for 12 lines in the vertical 
direction. The size of one section (1 unit) in this conven- 
tional example is 1 .0 mm horizontally, and 4.4 mm verti- 
cally, but for illustrative reasons, the lengthwise and 
crosswise proportions in Fig. 7 are different from the 
image that appears on the actual screen. 
[0014] However, in this conventional image display 
device above, due to thermal expansion of the structural 
elements when operating the image display device, mis- 
alignments between the screen and a group of flat elec- 
trodes occur, and due to environmental magnetic fields 
(for example the earth's magnetism at that position) 
deviations of the beam track between the group of flat 
electrodes and the screen occur, causing misalign- 
ments between the beam spot and the phosphor stripes 
on the screen, resulting in a deterioration of the image 
quality, such as color misalignments, etc. 

DISCLOSURE OF INVENTION 

[0015] It is an object of this invention to solve the 
above-mentioned problems, and to provide an image 
display device, wherein misalignments of the beam spot 
position with respect to the phosphor stripes on the 
screen, which are caused for various reasons, are elim- 
inated, and image deterioration, such as color misalign- 
ments, does not occur, which is achieved by detecting 
the relative position of the beam spot with respect to the 
phosphor stripes, and performing a correction based on 
the detected value. 

[001 6] An image display device in accordance with the 
present invention that achieves these objects includes 
an emission source for electron beams; a display 
screen having a phosphor layer, wherein phosphors are 
formed in a certain pattern and separated by a black 
matrix; an electron beam track controlling system, the 
system having the function of selectively irradiating the 
electron beams onto predetermined positions of the 
phosphor layer, and is characterized in that it includes a 
system for oscillating a predetermined one of the elec- 
tron beams; a system for detecting an emission amount 
at a predetermined position of the phosphor layer gen- 



erated by the oscillating electron beam; a system for 
recognizing a misalignment of the electron beams 
based on the emission amount; and a system for cor- 
recting misalignment of the electron beams by feedback 
5 of the misalignment to the electron beam track control- 
ling system. 

[0017] With the image display device of this invention, 
these electron beam misalignments can be eliminated 
by making it possible to recognize these electron beam 

10 misalignments by oscillating one of the electron beams, 
which is irradiated onto the phosphor layer, and detect- 
ing an emission amount at a predetermined position of 
the phosphor layer emitted by this oscillating electron 
beam, and correcting the misalignments by feeding 

15 them back into the beam track controlling system. Thus, 
with the image display device of the present invention, 
misalignments between a group of flat electrodes and 
the screen, caused by thermal expansion of structural 
elements during operation, or misalignments between 

20 beam spot positions with respect to phosphor stripes on 
the screen, caused by deviations of the beam track 
between the group of flat electrodes and the screen due 
to ambient magnetic fields (for example the earth's 
magnetism at that location), which have been a problem 

25 in the prior art, can be prevented. As a result, a deterio- 
ration of the image quality, such as color misalignments 
caused by such misalignments, can be eliminated. 
[0018] In the image display device according to the 
present invention, it is preferable that the system for rec- 

30 ognizing a misalignment of the electron beams com- 
pares (i) an emission amount of the phosphor layer at a 
position that is defined by applying a certain offset to a 
beam track, which shifts the beam track with respect to 
a center of the phosphor layer at a certain position, with 

35 (ii) an emission amount of the phosphor layer at a posi- 
tion that is defined by applying another offset that is 
opposite to the certain offset of the beam track with 
respect to the center of the phosphor layer. 
[0019] In the image display device according to the 

40 present invention, it is also preferable that the system 
for recognizing a misalignment of an electron beam 
compares (i) an emission amount of the phosphor layer 
at a position that is defined by applying a certain offset 
to a beam track, which shifts the beam track with 

45 respect to a center of the phosphor layer at a certain 
position, with (ii) an appropriate emission amount of the 
phosphor layer at that position. 

[0020] In the image display device according to the 
present invention, it is preferable that the system for 
so detecting the emission amount of the phosphor layer 
uses a PIN photodiode. 

BRIEF DESCRIPTION OF DRAWINGS 



55 [0021] 



Fig. 1 is a diagram of an image display device 
according to an embodiment of this invention. 
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Z 'L k 9 exp,ainin 9 theprincipleof detect- 

m?J? ^ Irradlati0n P 08 "' 0 " f"*" there is no 
rrosahgnment in the beam irradiation position on the 
Phosphor stripes) in the image d^aTd™ fee 
according to an embodiment of this invtnTon 5 

ZlSL ' rrad,a,i0n pOSrti0n < wben the beam 
SJT* P0 S? n 00 the phosphor tripes has 
J*; 1,16 ,eft due to ««. reason) in an image 

inn'«ii S K draWi " 9 ex P ,ainin 3 theprincipleof detect- 
ng the beam irradiation position (when the beam 

disS 2 " 9ht dUe * ^ reason ) in « *«0. ,5 
SSor^ aCC ° rdin9 l ° an emb od™ent of this 

eXPl ° ded P ers P e ^ vtaw of an image 
thSenfon 6 aCC ° rding t0 another embodiments 

2>~ ™ !? nifiCata * one section °* the phos- 
sh h rn?n%?6 SCreen ° ,thei ^ ed ^^ice 
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BEST MODE FOR CARRYING OUT THE INVENTION 
£I?L i J* 16 f0 " 0Win9 is an Sanation of an embodi- 

SSX"^ with reference to the » 

[0023] Fig. i shows an exploded perspective view of 
the general configuration of an image SK d5£ 

SXEE 3 6mb0diment 01 ,his f ^on the pTace 
where a detecting portion for detecting the beam irracti 35 

18 inSta ' ,ed this ima 9 e display dS 
m ?°l k d ' a9ram 01 a feedback to °P that controte S 
beam track according to the beam irradiation Son at 
this installation place Further Fins o to TL, ^ 
illucttratinn »h« ~ runner, Mgs. 2 to 4 are drawings 

ooSon iS "! pnnc,p,e of Meeting the beam irradiation « 
Posrtion in the image display device shown in Fig 1 in 

Say Si ^ 8 ^ ma9ni,iCati0 " of ^mage 
[0024] The image display device accoitiino to this 
embodiment shown in the drawings from Fig ? to Fig 4 « 
(configuration of electrodes, screen, etc.) has basSl.v 
the same configuiation as a convemiona. im^ge dS 

SSfa 11, c * ° r SWpeS ° n the ^ich 
occur tot various reasons 

S^JF* 1'" Ra 1 indicates 106 Meeting portion 
US?**" 9 the beam iTOdiati °" Position in thfe ss 
SZXX"* 16,1 e ° m- ' ^ are ^ °* the image " 
deteSno Si k SCr6en 8 iS the detectin 9 P Qr «on for 
detecting the beam irradiation position, and the beam 



that is irradiated here is the beam for detecting the 

r*f: an ° ffset - whose polarity is reversed for each 
held, is applied to the beam track. This offset shitslhe 
beam for detecting me beam irradiation SSS'S 

SSPo/SS' ^ ' eft -nd ri9M Aspect to 
me center of the phosphor stripe, which is located at the 
previous irradiation position of the beam 
10026] Referring to Figs. 2 to 4. the following exolains 
* a P""c«P'edetecting the re.ative beam ESESSl 
tion wrth respect to the phosphor stripes. In Figs. 2^ 

G^Ef""* COl0re f for Phosphor cells) R, B, and 

^mal^H 6 ^^ * b,3Ck **« band" 
£iack matrix) 22, is the same as in the configuration of 
ttie conventional image display device. Further areT B 
wh,ch is shown in Figs. 2 to 4, shows a regularlmaoe 
fl rea Ashows the «*S£££ 

^t l .LTJ rr8diati0n position - ^a A is 
located in the lower left corner of the image display 
area, as explained above (see Fig. 1). U indicateflS 
beam spot of the beam for detecting the beam toadTa 

to°ti;SsTd^ h r d - nu r red ,ie,ds - ^ - ^ 

«t~ 6 ° n9 " 1al ,rack of the beam. Lb indi- 
cates the beam spot of the beam for detecting the beam 
■radiation posrtion in the even-numbered fieWs wrth an 
offeet to .the right side of the original £!S£££ 

?££JT^72 9enerated by me irradiation 

w, 1 I ] for detect,n 9 the beam irradiation oosi- 
Z TXT"' SfripeS h the ^^mbeSS, 
atton of hI k S , S L° n am ° Unt 9enerated by the 1^ 
atior. of the beam (Lb) for detecting the beam irradiation 
poBrtion on the phosphor stripes in the even^S 

SSLSi, l ShOWS * he 54316 0f irradiation of the beam 
for detecting the beam irradiation position on the DhoT 

th6re ' S 00 mi ^ent in the beam 
irradiation position on the phosphor stripes Fio 3 

tne beam .rradiation position on the phosphor stones 
when for some reason, the beam *JL£Z£^ 

*e P s?a7of°S P : S ^ ^ tD the ,eft "KSS 
bim u" ° n the phosphor sfr 'Pes of the 
beam for detecting the beam irradiation position when 
for some reason, the beam irradiation Portion cTtoe 
mnoT, ° r Strip6S hSS to the right 

JSJ^V' * here iS "° misa, i9nment in the beam 

"T?Z ™ the Ph0Sph0r • shown £ 

F.g- 2. the surface area of the portion of the left side of 
£ beam spot La hidden in the black stripe is eqS to 
1* f? 3 ^ the portion of toe rignt sideTtoe 
beam spot Lb hidden .n the black stripe. Therefore 

SESTET Pa and emission amourt Pb b^o- 

[0029] on the other hand. if. for some reason there is 
a misalignment shifting the beam irradiation ^oTon 
•h .phosphor stopes to the (eft. then, as h f£T£ 
surface area of the portion of the left side of the beam^ 
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spot La hidden in the black stripe enlarges, and the sur- 
face area of the portion of the right side of the beam 
spot Lb hidden in the black stripe decreases. Thus, 
emission amount Pa becomes less than emission 
amount Pb (Pa < Pb). 

[0030] Conversely, if, for some reason, there is a mis- 
alignment shifting the beam irradiation position on the 
phosphor stripes to the right, then, as in Fig. 4, the sur- 
face area of the portion of the left side of the beam spot 
La hidden in the black stripe decreases, and the surface 
area of the portion of the right side of the beam spot Lb 
hidden in the black stripe enlarges. Thus, emission 
amount Pa becomes greater than emission amount Pb 
(Pa > Pb). 

[0031] In other words, the emission amounts Pa and 
Pb of the situations shown in Figs. 2 to 4 are detected, 
and comparing the emission amounts Pa and Pb, the 
existence and the direction of a misalignment in the 
beam irradiation position on the phosphor stripes can 
be determined. Then, with the feedback of the result of 
the comparison of the emission amounts Pa and Pb to 
the horizontal beam track, a misalignment in the beam 
irradiation position on the phosphor stripes can be cor- 
rected. During this time, the above-noted offset compo- 
nent (the offset component in which the polarity 
reverses for each field to slightly oscillate the beam for 
detecting a beam irradiation position to the right and 
left) is maintained. 

[0032] Further, as mentioned above, if the difference 
between the emission amounts Pa and Pb is measured, 
it is also possible to determine the amount of misalign- 
ment in the beam irradiation position, but if the feedback 
loop to the horizontal beam track, where the compari- 
son result of the emission amounts Pa and Pb is fed 
back, is a closed loop, and if there is a sufficiently large 
loop gain, it is not necessary to measure the amount of 
misalignment, and if at least the direction of the mis- 
alignment can be detected, Pa = Pb can be attained, 
or in other words, the misalignment of the beam irradia- 
tion position can be made arbitrarily close to zero. 
[0033] Returning back to Fig. 1 , the following is an 
explanation of the configuration of the feedback loop 
that controls the beam track corresponding to the 
detected beam track irradiation position, based on the 
principle of detecting the relative position of the beam 
irradiation with respect to the phosphor stripes. 
[0034] The feedback loop shown in Fig. 1 includes a 
circuit 31 for generating a beam track offset signal Sw, 
which reverses its polarity for each field, so that the 
beam for detecting the beam irradiation position is 
shifted for equal small amounts to the left and right with 
respect to the center of the phosphor stripes located at 
the previous irradiation of the beam; an addition circuit 
32 for adding this beam track offset signal Sw to a hori- 
zontal deflection signal Sh (which is applied to the hori- 
zontal deflection electrode, which is a system for 
controlling the horizontal direction of the beam track) in 
accordance with the timing with which the beam for 
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detecting the beam irradiation position is irradiated; a 
PIN photodiode 33 serving as a system for detecting the 
emission amount caused by the beam for detecting the 
beam irradiation position; a sample-and-hold circuit 34a 

5 for sampling the emission amount Pa caused by the 
beam for detecting the beam irradiation position in the 
odd-numbered fields and holding it for the time of one 
field or more; a sample-and-hold circuit 34b for sam- 
pling the emission amount Pb caused by the beam for 

to detecting the beam irradiation position in the even-num- 
bered fields and holding it for the time of one field or 
more; a comparator (differential amplification circuit with 
infinite gain) 35, which compares the emission amount 
Pa caused by the beam for detecting the beam irradia- 

15 Won position in the odd-numbered fields with the emis- 
sion amount Pb caused by the beam for detecting the 
beam irradiation position in the even -numbered fields 
that are sampled and held with these sample-and-hold 
circuits 34a and 34b and outputs a beam irradiation 

20 position misalignment signal Sd, whose polarity 
reverses in accordance with the comparison result (and 
whose absolute value is constant); an integrating circuit 
36 for generating the beam position control signal Sc 
that continuously rises or falls at predetermined speeds, 

25 corresponding to the polarity of the output voltage of this 
comparator 35; an addition circuit 37 for adding this 
beam position control signal Sc to the horizontal deflec- 
tion signal Sh (which is applied to the horizontal deflec- 
tion electrode, which is a system for controlling the 

30 horizontal direction of the beam track); a timing circuit 

38 for determining the timing for adding the beam track 
offset signal Sw to the horizontal deflection signal Sh 
(adjusted to the timing with which the beam for detect- 
ing the beam irradiation position is irradiated), and the 

35 sampling timing of the sample-and-hold circuits 34a and 
34b; and a horizontal deflection electrode driving circuit 

39 for amplifying to a predetermined level the horizontal 
deflection signal Sh to which the beam track offset sig- 
nal Sw and the beam position control signal Sc have 

40 been superimposed, and driving the horizontal deflec- 
tion electrode 6. 

[0035] The following is an explanation of the function 
of this feedback loop (which controls the beam track in 
response to the detection result of the beam irradiation 

45 position), with reference to Figs. 2 to 4, in addition to 
Fig. 1. In Fig. 1, by adding the beam track offset signal 
Sw generated by the circuit 31 for generating a beam 
track offset signal to the horizontal deflection signal Sh, 
the irradiation on the phosphor stripes of the beam for 

so detecting the beam irradiation position results in the sit- 
uation shown in Figs. 2 to 4, but in the following, it is 
assumed that the beam irradiation position on the phos- 
phor stripes for some reason has shifted to the left, 
resulting in the situation shown in Fig. 3. 

55 [0036] In this situation, the relation between the emis- 
sion amount Pa caused by the beam for detecting the 
beam irradiation position in the odd-numbered fields 
and the emission amount Pb caused by the beam for 
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S!?r 9 5 eb8am inadiati0n position in the even-num- 
bered f,elds ,s such that the emission amount £ 
becomes smaller than the emission amount Pb (Pa < 
Pb^Therefore. the beam irradiation position misalign* 
mem signal Sd that is output by the comparatoTal hi 

EST E"? andth6beam P 05 ^ cortrol signal J 
hat .s output by the integrating circuit 36 starts to rise 
[0037] If the structural elements for the feedback are 

theTStT a r ^ that th6 beam *«* KSdto 
ton the P**"* 0f the beam irrad ««on pos.° 

t.on realignment signal Sd changes to plus the beam 

SETS ^ ^ ,he bins to 

□2LLn e J' 9 ^' f0,l0Win9 *» increase ° f the bim 
posrbon control signal Sc. This shift continues toThe 

Z 7£Z Sn 4,16 ^ ° f the beam irradia «on Posi 
^on rrasaHgnment s.gnal Sd changes from positive to 

SIT' ° th6r ^ the ™rnent when the beam 
rrad.at.on posrt.on on the phosphor stripes chanoes 

^ , Ph ° Sph0r Stripes " to misalignment to the 
nght Therefore, the beam irradiation position that was 

theth^H r ' 9 ; t - ^ ,inal,y on *• cente^ 

the phosphor str.pes, as shown in Fig. 2. Further if the 

2" "** ( s ee Fig. 4). the beam irradiation 
posrton m.sal.gnment signal Sd output by the compara 
tor 35 becomes negative, and since the beam position 

S Trl 4 ■ I 6 beam ,rradia «°n Position shifts to the 
left and f-na.lv converges on the center of the phosphor 
stripes, as shown in Fig. 2. 

e^LJ?- tha confi 9 ura,ion of this embodiment, the 
error detection, that is. the comparison of the emission 
amounts Pa and Pb of the beams for detedtog he 
beam .rradiation positions, is performed discretely ustoa 
he sample-and-hold circuits 34a and 34b S sfnce 
here ,s no function of holding the control output, that is 
the beam posmon control signal Sc output by the ?nte 

SSZZL* !T: 0UtPUt «*» ^ngdrcuit 36 

SenZS' ^ 6PS fiSin9 0r fa,,in 9 ^ ^en 

TT n P ° Siti0n has mme ^ °n 
the center of the phosphor stripes, strictly speaking the 

beam ,rrad,ation position still oscillates slightiy to "he eft 

and nght The amplitude of this oscillation depends ™ 

curts 34a and 34b sample the emission amount of the 
beam for detecting the beam irradiation position Tend 
the speed wrth which the beam moves over the screen 
which depends, for example, on the time conSnfof Te 
integrating circuit 36. the gain of the horizons, defied 

SLv^l^" 19 CirCUrt 39 ' and tne def ,ec «on sen- 

6 nor,20nlal deflection electrode 6 
[0039] For example, if thefield period is 1/60 seconds 

sSn a Z 8a : S J" the Period of thelSs 

s.on amounts Pa and Pb of the beam for detecting the 
beam ,rrad,ation position is 1/30 seconds, and ? the 
time constant of the integrating circuit is set to a va ue 
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*at the beam moving speed on the screen is such that 

2 aSfST 3 diStance responding to the width 
of the phosphor stopes in ten seconds, then the ampli- 

, SSL^Jf 1/300 " the " tth * *• Phosphor 
22 Z 'iP ractlca »y "0 Problem. Further. Hoi 
without saymg that rf a hold circuit is arranged between 

S2ZT 9 circuit 36 and lhe addition «*« s725 

holdsthe beam position control signal Sc for two field 
periods, even such small oscillations in the beam irracli 

10 Tl T*™ 030 56 CanCe " ed ^'etely. Therefore 
dependmg on crcumstances. it is preferable that a hold 
arcurtis .arranged between the integrating circuTt3 6a nS 
the addition arcurt 37. which holds the beam position 
control signal Sc for two field periods 

15 lnT ] J^ 8, thS ima9e dis P ,a y de vice according 
to to* embod.ment. the beam irradiation position on toe 

oSLSl ? " and n9ht "** res P ect to *"e center 
of the phosphor stripe by adding the beam track offset 

erating a bea n, track offset signal, to the horizontal 
flection signal Sh. thereby applying a certain offset to 

oo^tton A P ^ ^ ^ inadiati0n P° sition lection 
portion A. Further, detecting and comparing the emis- 

beTnfonr k 3 ^ Pb 9 enera «ed7y irradiatfng toi 
b6am ° n ^.e Phosphor stripes, it is possible to deter- 
mine «ie existence and the direction of a misalignment 

FullrT ,rradiatl0n POSiti0n °° *• Phosphor stripes 
, n r IS f ' by Send,n9 the oomparison result to the feed 

S^arT^S^ 68 *° ^^^circut 
38^ tne . C0r "Parator 35. the integrating circuit 
36 the addition crcuit 37 and the driving circurt 39 to 
the horizontal deflection electrode etc. and feSino 

35 which s a system for controlling the beam track the 
beam .rradiation position can be converged^nto' *e 
center of the phosphor stripes 

cast\L m? r b °l mem PaS been exp,ained for ^e 
« ^ 6 i( ! team for detectin 9 the beam irradiation 
SSTv J 8 8rra K n ° ed in *• ,0wer left ««* of the image 
2? el***- ?* 4,16 PfeSent invention 'e not limited to 

TT 0 "- F ° r 6Xamp,e - rt is a,so P°^ble to 
arange the beam for detecting the beam irradiation 

« ^Tl an ° ther POSition Such as the lower right coT 

SS421 Tr 9Ht C ° rner ° f the ima9e dis P' a ? a ^- 
[0042] Furthermore, this embodiment has been 

flamed for the case that one beam is useTas ^ 

oZLf de T n9 * e beam irradiatio " P° si «on. but toe 
present .nvention is not limited to this. For example rtfc 
so e'so Possible to use two or more beams S de^g 

SeSnT^K ,3ti0n POSiti ° a ^ tf the beams S 
detect ng the beam .rradiation position are arranged at 
several locations on the image display area, toe aver 
age beam irradiation position on the entire image X 

SSS 68 b l de,eC,ed Wrth more Piston ^ 
W043] Furthermore, this embodiment has been 

the image display device is a pattern of vertical stripes. 
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but the present invention is not limited to this configura- 
tion. Therefore, the phosphor pattern is not limited to a 
pattern of vertical stripes, but it can atso be a pattern 
arrangement of phosphor cells of rectangular, circular or 
other shapes. 5 
[0044] Furthermore, this embodiment has been 
explained for the case of a misalignment in the position 
of the horizontal beam irradiation, but the present inven- 
tion is not limited to this configuration. It goes without 
saying that it is also possible to apply the principle of 10 
this invention to misalignments in the position of the ver- 
tical beam irradiation. 

[0045] Furthermore, this embodiment has been 
explained for the case in which two groups of R, G, and 
B phosphor stripes are arranged per one horizontal sec- 
tion, but the present invention is not limited to this con- 
figuration. For example, it is also possible to have one or 
three and more groups of R, G and B phosphor stripes 
per one horizontal section. However, in this case, it is 
necessary to sequentially apply one or three or more R, 
G, and B video signals to the control electrode 4, and to 
synchronize these signals with the horizontal deflection. 
[0046] Furthermore, this embodiment has been 
explained for an image display device, where electron 
beams emitted from an electron emission source includ- 
ing a rear electrode 1. a linear electrode group 2. a 
beam extractor electrode 3 and a control electrode 4 are 
focussed and deflected with a focussing electrode 5, a 
horizontal deflection electrode 6, and a vertical deflec- 
tion electrode 7, and irradiates phosphors on a screen 8 
to display an image (see Fig. 1). However, the present 
invention is not limited to this configuration. For exam- 
ple, it is also possible to apply the present invention to 
an image display device with the configuration shown in 
Fig. 5. The image display device shown in Fig. 5 
includes an electron emission source 41 that is made by 
arranging a plurality of electron sources 41a in a matrix; 
an electrode 42 (having a first comb-shaped electrode 
42a and a second comb-toothed electrode 42b on an 
insulating substrate 42c), whose function is to deflect 
and focus the electron beam emitted from the electron 
emission source 41 ; a phosphor layer 43 that emits light 
when excited by the electron beam; and a vacuum con- 
tainer 44 that retains the electron emission source 41 , 
the electrode 42 and the phosphor layer 43, and whose 
inside is maintained under vacuum. In this embodiment, 
by controlling the horizontal deflection electrode 6, 
which is a part of the image display device, with a feed- 
back loop as shown in Fig. 1 , misalignments of the elec- 
tron beam in the horizontal direction can be eliminated, 
so that also in the image display device shown in Fig. 5, 
it is possible to eliminate the misalignment of the elec- 
tron beam in either horizontal or vertical direction, or 
both horizontal and vertical directions, by controlling the 
electrode 42 with a feedback loop as shown in Fig. 1 . In 
other words, even with the image display device having 
a configuration as shown in Fig. 5, it is possible to apply 
the present invention, and to achieve the same results 
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as in the embodiment explained above. 
[0047] Furthermore, this embodiment has been 
explained for an image display device, wherein an elec- 
tron beam is slightly oscillated, the emission amount at 
two points in the phosphor layer irradiated by the oscil- 
lated electron beam is detected and compared, and 
based on this comparison, the misalignment of the 
beam is recognized and corrected. However, the 
present invention is not limited to this configuration. For 
example, it is also possible to use a configuration for the 
image display device where the emission amount of the 
phosphor layer irradiated by the oscillating beam is 
detected at only one location, the appropriate emission 
amount at this location is measured beforehand, the 
appropriate emission amount and the detected emis- 
sion amount are compared, and based on this compari- 
son, the misalignment of the electron beam is 
recognized and corrected. 

[0048] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristics thereof. The embodiments disclosed in 
this application are to be considered in all respects as 
illustrative and not restrictive, the scope of the invention 
being indicated by the appended claims rather than by 
the foregoing description, all changes that come within 
the meaning and range of equivalency of the claims are 
intended to be embraced therein. 

INDUSTRIAL APPLICABILITY 

[0049] The present invention prevents misalignments 
between a group of flat electrodes and the screen, 
caused by thermal expansion of structural elements 
during operation, or misalignments between beam spot 
positions with respect to phosphor stripes on the 
screen, caused by beam track deviations between the 
group of flat electrodes and the screen due to ambient 
magnetic fields (for example the earth's magnetism at 
that location), which has been a problem in the prior art, 
by providing a system for comparing an emission 
amount of a phosphor celt when a certain offset is 
applied to a beam track to shift the position of a beam 
irradiation on a certain phosphor cell (here, a phosphor 
stripe) with respect to the center of the phosphor cell 
with the emission amount of the phosphor cell when an 
offset is applied that is opposite to that beam track off- 
set, by providing a means for feeding back the compari- 
son result to an electron beam track controlling system, 
and by making the beam irradiation position onto the 
phosphor cells of the screen controllable by feedback. 
As a result, deterioration in image quality such as color 
misalignments caused by such misalignments can be 
eliminated. 

[0050] Therefore, according to the invention, the mis- 
alignment in the beam spot position with respect to the 
phosphor stripes on the screen caused for various rea- 
sons can be eliminated, and it is possible to obtain an 
image display device in which a deterioration of the 
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EXS - * SUCh 35 etc. does 

[0051] The image display device of this invention can 
be used ,n a broad range of color television rec^vS 
and terminal displays for computers, etc. 

Claims 

1 • An image display device comprising: 

an emission source for electron beams- 
a d.splay screen having a phosphor layer. 
where,n phosphors are formed in a certain pat- 
tern and separated by a black matrix- 
an electron beam track controlling system, said 
system having the function to selectively irradi- 
ate ^.d electron beams onto predetermined 
positions of said phosphor layer, the image dis- 
Play dev.ce characterized in that it comprises- 
a system for oscillating a predetermined one of 
said electron beams; 

a system for detecting an emission amount at a 
predetermined position of said phosphor layer 
generated by said oscillating electron beam 

LT1?Z for u rec °9 ni2in 9 a misalignment' of 
said electron beams, based on said emission 
amount; 

a system for correcting misalignment of said 
efocfron beams by feedback of said misalign- 

system " beam *** contro,lin 8 *> 

2. The image display device according to Claim i 

SSTJZKT ,or reco9nizin9 a *^i 

amount th h T 8 COmpareS (i) an 
SSk " le l PhOSphor at a Position that is 
defined by applying a certain offset to a beam track 
which shifts the beam track wrth respect to TcenS 
of me phosphor layer at a certain position, with £ 

t^LTlf 0 " amountoftne P n osphorlayerataposi' 
tion that ls defined by applying another offset that is 

X^S B fh 0BrtB,n offset of 5aid bea - ^ 

wrth respect to the center of said phosphor layer. 
• The image display device according to Claim 1 
rr el !l SyS, ! m f ° r rec °9 nizi "9 a misalignment 

ZZL ST t ea "l compares (i) an emi ^'°" 

SS2k ,he 1 PhOSph0r la y er at a Position that is 
def ned by applying a certain offset to a beam track 
which shifts the beam track wrth respect to a ceS 
of the phosphor layer at a certain position, wrth Z 

Claire 1. 2 and 3. wherein said system for detect- 
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